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AMENDMENT UNDER 37 CFR § l.Ul 
Serial No. 09/552,593 

, 1^^NT>MF,NTS TQ THF. CLAIM S ^^^.^^ 
This Usting of the claims replaces all pnor versions, and uaungs, 

application: 

T Tji ^TTNG <"T AIMS 

, (CM^tty Amende) ^ ^' "'"^ ' T"^!^ 

L«.coLate...d da» ..,.3^ ^ . second 

wi«B . «sp«=tiv. par.U.1 and having «.bsumMy .<pival«>t bit and fi:ama 

««s. th= channel procea^or b«ng connoted «, a r«pc«ive channel for proce3s>ng the 
respective first data stream, and comprising: 

a) a toer adapted to detect incoming frames of the fitst data stream, and generate 
a local strobe'signal indicative of a timing of the incoming frames; 

b) a memory for buffering the first data stream; 

c) an interface adapted to receive a master strobe.signal from a selected adjacent 
chanjiel processor; and 

d) an output timer adapted to control a position of a read pointer for reading the 
buffered first data stream based on a selected one of the local and master strobe 

signalsr; 

..,1,^^^ f-h. first and f^^^r^A hv»er-conr,atenated datft f i treims romprif^e respective 
r»rrin^s of an irpiit ^gnal havin ff a v ariah le u^gr-srWted concatenation, 

2 (Previously Amended) A chamiel processor as claimed in claim 1, -.herem the first and 
second hyper-concatenated data streams comprise an arf^itrary mix of concatenated and 
non-concatenated Synchronous Optical Network (SONET) signals. 
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AMENDMENT UTTOBR 37 CFR§ l-Hl 

SerialNo. 09/552,593 v,,«t.p1« 

comprise any one or more of: 

a wavelen^ of . Wave Division M^tipl^ed (WDM) or a Dense Wave 
DivisionMultiplexed (DWDM) optical conmiumcations system; aBd 

b) acommunications channel of awirele^s communications system. 
4 COriginal) Acha.nelprocessorasc^edincMml,whereinthef.amercomprises: 

a detector circmt adapt«i to generate a detection si gnal indicative of detection of 
a selected byte of each incoming frame of the respective first data stream; and 
b) a strobe circuit ad^ted to generate the local strobe signal wilh a predetennined 
titling Illative to the detection signal. 

5 (Orifiinal) A cbamiel processor as claimed in claim 4. wherein the detector circuit is 
adapted to detect one or more of Al and A2 bytes of incoming SONET frames, and to 
generate the detection signal with a predeterniined timing relative to reception of the Al 



byte. 



(Original) A channel processor as claimed in claim 1, wherein the memory is a 
FiTSt-In-First-Out (FIFO) buffer having a read pointer indicative of an address of an 
outgoing bit of the respective first data stream. 

(Original) A channel processor as claimed in claim 6, wherein a storage capacity of the 
memory is selected on a basis of a maximum anticipated misaligmnent between the first 
and second data streams, 

(Original) A channel processor as claimed in claim 7. wher^n the storage capacity of 
the memory is equivalent to at most about one-half of a data frame. 



3 - 
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AMENDMENT UNDER 37 CFR § I.IU 
SeriaJNo. 09/552,593 



1 • Air. riaim 7 v/hereiu the storage capacity ol 
COri^nal) A Channel -J^^^titL^^^^^^ a .me h^terval of at most 

the memoiy is equivalent to a number of bits receivea a b 

about 250 nano-secands (nSec). 

coTtiprises: 

signal and the master strobe signal; and 
. w a poi^ adi^». circui. adapuO « adjus. .h. read pciBK. baaed o. the 

detected phase error. 

„ (Orlgimd) A channel proces^^ aa - "^^ 

■ ..^risea a program^noolled circuit adap«d to meaaare a phaac «ror between 
local am*= aignal and flie master sTobe aignA and adjua. *e read pointer based on the 

measured phase error, 

12 (Original) A chamel processor as claimed in claini 10. wherein the phase error detector 
comprises a comiter adapted to count a number of clock pulses between the local strobe 
signal and the master strobe signal, 

13. (Original) A channel processor as claimed in claim 10, further comprising an offset 
circuit adapted to apply a predetermined offset to the read pointer. 

14 (Original) A channel processor ss claimed in claim 13. wherein the predetennined 
offset is selected to compensate for a propagation delay of the master strobe signal. 



15. 



(Origifial) A channel processor as claimed in claim 10. wherein the output timer further 
comprises a switch circuit adapted to supply a selected one of the local strobe signal and 
the master strobe signal to an input of the phase error detector, such that the phase error 
detector can be selectively controUed to detect one of: a phase error between the local 



-4- 
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AMENDMENT UNDER 37 CFR § l-l ^ 1 
Serial No. 09/552,593 

^ ^ ^ ^ .n. . 

signal at first and second inputs. 



16. 



17. 



18. 



19. 



sig.«.l &om a respective one of «"i second adjacent channel processors. 

(Ori^) A channel processor as d^ed In data 16. fcrther compn^ng a du=c|lon 
LrL^t adapted to couple a selected one of the firs. J"'^ 
*e O..PU. timer, such fl.a, a strobe dsnal propagated ^ a dnechon of the 

selected a<Sacent channel processor canbe used by lie o«put tmiet. 

(Odainal) A channel ptocessor as claimed in claim 16. wherein the intcrfece farther 
eomprises iirst and second ontput d«»i.s adapted to send a selected one of the loca^ 
atrohe signal and the master sm>he signal to a respective one of *e first and second 

adjacent channel processors. 

(Currently Amonded) A syst^ for piocessing a pluraUty of data streams, each data 
stream bdng conveyed within a respective parallel channel of a connnumcations 
network and at least two of the data streams being hyper-concatenated data streams 
conxprising respective portions of an input signal having a variable user-sdected 
concatenation, the system comprising a plurality of paraUel channel processors, each 
chaimel processor comprising; 

a) a framer adapted to genemte a local strobe signal indicative of a timing of 
incoming frames of a respective data stream; 

b) amemory forbufiFering incoming bits of arespective data stream; 

c) an interfeice adapted to receive a master strobe signal &om a selected adjacent 
channel processor; and 
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^j«IENDMENT UNDER 37 CFB. § t ni 
SctialNo. 09/552>593 

" **espc«iv. da« s^an. based on . »l«ed on. of local and maatcr 

strobe signals^; 



20- 



(OriBO-al) A sya»m a. olataed in claim 19, ^ con,rising a conB,! unit adapted 



to: 



a) designate a master channel processor to operate in a firee-nmning mode in wHch 
the tilling of outgoing bits of a respective master hyper-concatenated data 
stream is based on the respective local strobe signal; and 

b) designate a slave chamel processor to operate in a slave mode in which the 
timing of outgoing bits of a respective slave hyper-concatenated data stream is 
synchronized to that of the master data stream based on a master strobe signal 
originating fiom the master channel processor. 

21 (Original) A system as claimed in claim 19, wherein each channel processor is further 
adapted to selectively propagate a strobe signal received fo)m one adjacent channel 
processor to an opposite adjacent channel processor. 

22 (Previously Amended) A system as clauned in claim 20, wherein the control unit is 
fiirtlaer adapted to control a set of two or more adjacent slave channel processors to 
successively propagate a strobe signal originating from the master channel processor to 
each one of the set of adjacent slave channel processors, whereby the timing of 
outgoing bits of each respective slave data stream is synchroxiized with that of the 
master data stream. 
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AMENDMENT 37 cm g l.n 1 

Serial No. 09/552,593 



23. 



24. 



■ , A Hed^ A svstem as claimed in claim 20. wherein each of the master 
signals- 
one or more of: 

a) awaveleng^ofaWaveDivisionMulliplex(WDM)oraDenseWaveDivision 
M^atiplex (DWDM) optical communications system; and 

b) a communications channel of a wireless communications system. 

25. (Original) A system as claimed in claim 19, wherein the framer comprises: 

a) a detector circuit adapted to generate a detection signal indicative of detection of 
a first byte of each incoming frame of the respective data stream; and 

b) a strobe circuit adapted to generate the local strobe signal with a predetermined 

timing relative to the (detection signal. 

26 (Original) A system as claimed in claim 25, wherein the detector circuit is adapted to 
detect one or more of Al and A2 bytes of incoming SONET frames, and to generate the 
detection signal at a timing of reception of the Al byte. 

27 (Original) A system as claimed in claim 19. wherein tiie memory is a First-In-First-Out 
(FIFO) buffer having a read pointer indicative of an address of a successive outgoing bit 
of the respective data stream. 

28 (Original) A system as claimed in claim 27, wherein a storage capacity of the memory 
is selected on a basis of a maximum anticipated misahgmnent between data streams 
received by the signal processor. 

29. (Original) A system as claimed in claim 28. wherein the storage capacity of the 
memoiy is equivalent to at most about one-half of a data frame. 
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AMENDMENT UNDER 37 CFR § l.l 11 
Serial No. 09/552,593 

. ■ n A as claimed m claim 28. wherein the storage capacity of the 

. about 250 nano-secoBds (nSec). 

sigaal and the received strobe signal; and 

based on the detected phase error. 

,2 (Original) A system cU».=d h, cWm 5,. wberdn the pMse error d.«.pr compn»= 
a «^ »S,«d ,o o<^ . ^^nb- of olocl p.,a« between fl.e local sttob. .rgnal ar»l 
reception of the master strobe signal. 

33 (Original) A system as claimed in claim 31, wherein the output timer further comprises 
an offset circuit adapted to apply a predetermined of&et to the read pomter. 

34. (Origina]) A system as claimed in claim 33. wherein the predetermined of&et is 
selected to compensate a propagation delay of the master strobe signal. 

35 (Original) A system as clahned in claim 31. wherein the output timer flirther comprises 
a switch circuit adapted to supply a selected one of the local strobe signal and the 
niaster strobe signal to an input of the phase error detector, such that the phase error 
detector can be selectively controUed to detect either: a phase error between the local 
strobe signal and me received strobe sigpal; or a phase error between the local strobe 
signal and itself. 

36 (Original) A system as claimed in claim 19, wherein the interface comprises first and 
second input circuits adapted to receive a master strobe signal from a respective one of 
the first and second adjacent channel processors. 
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37 



38. 



AMENDMENT UNDER 37 CFR § 
Serial No. 09/552,593 

1 in claim 36 farther comprismg a directioa selector 

circuit adapted to couple asdiKted one of tncnmm r .^,.,1,^ 

L„ J ^ a n^er signal ,m>paga.ed fton> a d^on of fl. selec^d 

^a«=n. chamrf pioceswr can be n3»l by Ihe oiaput tuner. 

,o,-.i„=l^ A avBtem as claim«l in data 36, «h=«n the interface ftrther c«npris.a 
Z^^ JTZ^ adapted to send a selected one of .be local st^be s^ 

Zt .aster ^b, signal to a tespec^ve one of .be first and second adjacent cb»nel 

processors. 

39 (Ootrently Attended) A metbod of processing ^.o or more hype»:onc..en^ data 

,au,tua .0. I nt^eing conveyed wittun respecbve adjacent 

parallel channels of a commmicattons netwotk, the method comprising steps of: 

designating a one of the hyper-concalenaed data s«an,a as a master daU 

Stream; 

designating all others of the hyper-concateoated data streams ^ slaves to the 
master; 

c) at a chaimel processor for the master data stream, generating a master strobe 

signal; 

d) propagating the master strobe signal to respective ohamiel processors of each 
one of the slave data streams; and 

e) at the respective cbamiel processor for each slave data stream, adjusting a 
xespective read pointer for outgoing bits of the respective data stream, usmg a 
local strobe signal and the master strobe signalr; 

variable user-.<}p1ected con catenation 



a) 
b) 
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AMENDMENT UNDER 37 CFR § l.lU 
Seiiiil-No. 09/552,593 



rnobe signal comprises a stop of passing m« 
chamid p«>co8Sor to »! «lja<»nt slave channel processor. 

(Ori^aI,Ame.hodasclaim.di„cl««40.«he,«inflres.epofp.<.p.^«^«-^ 

s^r^gnal Srrflier comprises . ^ of passing the »as«r srrobe sig^ » ^ 
^cessivtt^iacen. Slave cwelprocessorinadirccuon away ftom-hemas^chsnne, 



processor. 

42 (Original) A memod as claimed in claim 39. wherein each of the h„er^ca«na.ed 
comprise conca.ena.ed S,nctao,»us Optical Notwo* (SONBl^ srgnals. 

43. (Original) A mea«>d as claimed in cl»m 39, wherein the step ofgenerating the master 

Strobe signal comprises the steps of: 

a) geneming a detection signal indicative of detection of a fitsrt bit of each 
iucoming frame of the respective master data stream; and 

b) generating the master strobe signal with a pr^etennined timing relative to the 
detection signal- 

44 (Original) A method as claimed in claim 43, wherein the step of generating a detection 
signal comprises the steps of detecting one or more of Al and A2 bytes of incommg 
frames; and generating the detection signal with a predetermined timing relative to a 
firstbitoftte Al byte. j 

45. (Original) A method as claimed in claim 39. wherein the step of adjusting a read 
pointer for outgoing bits of the respective slave data stream comprises the steps of : 

a) detecting a phase error betweeij a local strobe signal and Ihe master strobe 
signal; and 

b) adjusting the read pointer based on the detected phase error. 
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AMENDMENT UNDER.37 CFR § 1.111 

Serial No. 09/552.593 . 

(Orisin.) A - c,^- 

generated by: 

i,^^ ftm,e Pf the respective slave data flream; ai«l 

*e .coal strode signal a. a predc.en.ined Hndng relative to me 

detection signal. 

47 (Original) A method as claixned in claim 46, wherein the step of generating a dete^^^^ 
1^" coUes the steps of deteo«n. one or n.ore of Al and A2 bytes of .co^ng 
fren.es of the slave data stream; and generating the detection sxgoal w.tb a 
predetemiinedthning relative to a first bit of the Al byte. 

(Original) Axnethod as claimed in claim 45. wherein the step of detecting aphase error 
comprises a step of counting a n^ber of clock pulses between the local strobe signal 
and reception of the master strobe signal. 

(Original) A method as clahned in claim 45, wherein the st^ of adjusting the read 
pointer for oatgoing bits of the respective slave data stream forther comprises a step of 
applying a predetermined offset to the read pointer. 

(Original) A method as claimed in claim 49. wherem the predetermined offset is 
selected to compensate a propagation delay of the master strobe signal. 

(Original) A method as claimed in claim 45, wherein ihe step of adjusting the read 
pointer of outgoing bits of the respective slave data stream further comprises a step of 
supplying a selected one of the local slrobe signal and the master strobe signal to an 
input of a phase error detector, such tfiat the step of detecting a phase error is selectively 
controlled to comprise a step of either one of: detecting a phase error between the local 
strobe signal and the master strobe signal; and detecting a phase error between the local 
strobe signal and itself. 



49. 



50. 



51. 
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52. 



destmation node, the method comprises the steps of: 

a) p^vidinganend-to-endpambetweeathesoorcenodeand^edestinationnode. 

the ead-to-end path comprising at lea^ M pamUel chaimels; 
^) inverse-m^dtiplexing the high bandwidth signal across M data streams; 
c) latching each data s^am fh,m the source node toward the destination node 

through respective ones of the channels; 
a, ..ch of a» d«. »^ams at a do«^an> ^ of «<=hbop ^ tte 

destination node; and 
e) reassembling the high-bandwidth signal at the destination node-i 

IT, Tirn Tinn--^-^-^ 1,.. . variable ^-f ^H.r,t., 1 rnncat^ation. 
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